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Bazele cercetarilor operationale

1. Optimizarea Retelelor: Concepte si definitii specifice teoriei grafurilor. Tipologia retelelor.
Modelare prin grafuri. Arbori de cost minim. Drumuri de valoare optima in retele de
transport. Pachete software pentru optimizari in retele.

2. Managementul proiectelor complexe (Analiza drumului critic): Conceptul de Proiect.
Activitati. Precedente. Conducerea unui proiect prin construirea Grafului Retea
Coordonator. Constructia retelei coordonatoare in reprezentarea activitate — nod".
Trasarea graficului Gantt. Utilizarea pachetelor software dedicate Managementului
Proiectelor. Exemplificare numerica a modulelor PERT_CPM. Optimizarea alocarii
resurselor in managementul proiectelor complexe

3. Metode de optimizare in retele de transport si distributie. Flux maxim in retele de
transport: Tipuri de probleme economice modelabile prin flux in retele. Flux in retele de
transport si distributie. Algoritmul Ford-Fulkerson de determinare a fluxului de valoare
maxima intr-o retea de transport. Aplicatii. Problema de cerere si oferta. Aplicatii in
dimensionarea optimiza a retelelor de transport (fluidizarea traficului rutier, etc).
Algoritmul Ford-Fulkerson revizuit. Comparatie cu varianta clasica.

4. Optimizarea proceselor economice utilizdnd Programarea Liniara (PL): Introducere in
procesul de modelare. Exemplu liniar. Forma generala a unei probleme de programare
liniara (PL). Solutii admisibile ale unei probleme de (PL). Forme de prezentare a unei
probleme de (PL): forma canonica, forma standard.

5. Structura multimii solutiilor admisibile ale unei probleme de (PL): Elemente de analiza
convexa liniara, Teorema centrala a programarii liniare, Solutii de baza ale unui program
liniar, Baze ale unui program liniar in forma standard. Solutia asociata unei baze.

6. Dualitatea in programarea liniara. Reguli de construire a problemei duale. Dualele unor
forme particulare de probleme de (PL). Teoreme de dualitate. Interpretarea economica a
dualitatii.

7. Metode de optimizare in retele de transport si distributie. Problema clasicd de transport
(PT). Problema de transport echilibrata (PTE). Metode de rezolvare a PTE. Determinarea
unei solutii admisibile de baza initiale (Metoda costului minim pe tabel, Metoda Vogel).
Testarea optimalitatii unei solutii admisibile de baza a PTE. imbunétatirea unei solutii de
baza. Algoritm de rezolvare a PTE. Convergenta. Degenerare. Variante ale problemei de
transport. PT neechilibrate. Modalitati de echilibrare. PT cu rute blocate. Alte probleme
economice reductibile la problema de transport
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Bazele cercetarilor operationale (in limba Engleza)

1. NETWORKS OPTIMIZATION: Graph theory concepts and specific definitions. Networks
topology. Modeling using graphs theory. Minimum spanning tree. Optimal paths in
transportation networks. The Shortest-Path problem. Software for optimization in networks.

2. COMPLEX PROJECTS MANAGEMENT (CRITICAL PATHS ANALYSIS): Project. Activities.
Dependencies. Project management by building Coordinating Network. Coordinating network
construction using Activity-on-node Method (AoN). Gantt diagram. Using software for Project
Management. Numerical exemple for PERT_CPM. Resources allocation optimization in
complex projects management.

3. OPTIMIZATION PROBLEMS IN THE TRANSPORTATION AND DISTRIBUTION NETWORKS.
Maximum Flow in Networks: Modeling economical problems with maximum flow theory Flow
in transportation networks. Ford-Fulkerson algorithm for maximum flow in networks. Study
case: Demand and Offer problem. Aplications in optimal capacity design for a transportation
network. Ford-Fulkerson algorithm — revised version; comparation with classical version.

4. OPTIMIZING ECONOMIC PROCESSES USING LINEAR PROGRAMMING: Introduction to modeling
process. Linear example. General form of a linear programming problem (LPP). Feasible
solutions of a linear programming problem. Presentation forms of a LPP problem: canonical
form, standard form.

5. The structure of the feasible solutions set of a LPP. Some elements of linear convex analysis.
The Fundamental Theorem of Linear Programming. Basic feasible solutions of a linear
program. Bases of a linear program in standard form. Solutions associated to a basis.

6. Duality in linear programming. Rules for building the dual problem. The duals of some
particular forms of LPP. Duality theorems. Economic interpretation of the duality.

7. OPTIMIZATION PROBLEMS IN THE TRANSPORTATION AND DISTRIBUTION NETWORKS. The
classical transportation problem (TP). The balanced transportation problem (BTP). Adapting
the simplex method to solve the balanced transportation problem. Identifying an initial
starting feasible solution (Lowest cost entry method, the Vogel method). Optimality test of a
feasible solution for the BTP. Improving a basis solution. Algorithm for solving a BTP.
Convergence. Degeneration. Versions of the transportation problem. Transportation problems
in non-balanced form. Methods of balancing. Transportation problem with Prohibited Routes.
Other economical problems that can be reduced to a transportation problem.
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Cercetari Operationale

1.

10.

Determinarea solutiei optime a unei probleme de programare liniara, utilizand algoritmul
simplex primal. Solutia optima a problemei duale. Interpretare economica.

Algoritmul simplex primal. Determinarea unei baze primal-admisibile. Metoda bazei
artificiale. llustrare numerica

Baze dual-admisibile. Utilizarea algoritmului simplex-dual in reoptimizarea cu adaugarea
de noi restrictii. llustrare numerica.

Programare liniara in numere intregi. Modelarea matematica cu variabile intregi. Exemple:
problema determinarii structurii optime a productiei de bunuri indivizibile, probleme de
croire unidimensionala etc.

Metode de determinare a solutiei optime a unei probleme de programare liniara in
numere intregi. Algoritmul ciclic (Ralph GOMORY). Deducerea ecuatiei hiperplanului de
sectiune. Exprimarea ecuatiei hiperplanului de sectiune in variabilele decizionale ale
problemei. llustrare numerica.

Principiul metodelor Branch & Bound. Aplicarea metodei Branch & Bound in programarea
liniara in numere intregi. llustrare numerica.

Utilizarea conditiilor de optimalitate Karush-Khun-Tucker pentru deducerea solutiei
optime a unei probleme de programare neliniara. llustrare numerica.

Problema de afectare. Enunt, model matematic, utilizarea algoritmul ungar pentru
determinarea unei solutii optime. llustrare numerica.

Problema comis-voiajorului (TSP). Utilizarea metodei Branch & Bound pentru
determinarea solutiei optime a TSP in cazul matricei asimetrice a costurilor (Algoritmul lui
Eastman). llustrare numerica.

Metode euristice clasice de determinare a unei solutii suboptimale pentru problema
euclidiana a comis-voiajorului. llustrari numerice.
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